Abstract. With respect to the two-sided matching problem, where the agents' preferences are in the format of multi-granularity uncertain linguistic terms, a matching method is proposed. Some basic concepts and definitions on uncertain linguistic term and 2-tuple are firstly given. Based on this, the two-sided matching problem with multi-granularity uncertain linguistic terms is described. Then, multi-granularity uncertain linguistic term matrixes are transformed into multi-granularity 2-tuple matrixes. Furthermore, a multi-objective optimization model is developed by using the extended 2-tuple weighted average. By using the normalization method and the linear weighted method twice, the multiobjective optimization model can be converted into a single-objective optimization model. By solving the model, the matching alternative can be obtained. Example of matching demand and supply in agricultural knowledge illustrates the feasibility and effectiveness of this method.
Introduction
The two-sided matching problems widely exist in the real world. Examples contain the stable marriage problem [1] [2] [3] [4] , the CEOs selection problem [5] [6] [7] [8] , the college admission problem [9] [10] [11] [12] , the employee selection problem [13] [14] [15] , and the personnel assignment problem [16] [17] [18] . Since the reasonable and effective matching alternative has a promoting effect for improving the efficiency of economic management activities and the satisfaction degrees of two-sided agents, studying on the two-sided matching problems has important theoretical significance and practical application value.
There are plenty of two-sided matching problems in many fields of real life, such as marriage assignment [1] , college admission [2] , employee selection [3] , personnel assignment [4] and CEOs to companies [5] , Therefore two-sided matching is a research topic with extensive application backgrounds.
The remainder of this paper is arranged as follows: Section 2 introduces some concepts of uncertain linguistic term and 2-tuple. Section 3 formulates the two-sided matching problem with multi-granularity uncertain linguistic terms. Section 4 proposes a new method. Section 5 gives a matching example in agricultural knowledge. Section 6 summarizes the main features of the proposed method.
The Problem
This paper considers the two-sided matching problem, where the agents' preferences are in the format of multi-granularity uncertain linguistic terms. Let 
The Method
This section will present a matching method for solving the two-sided matching problem with multi-granularity uncertain linguistic terms. Firstly, by Eqs. (1a)- (3), we transform multi-granularity uncertain linguistic term 
. Moreover, by using the extended 2-tuple weighted average, the following multi-objective optimization model (7) can be set up: 
In order to solve model (7), considering that symbolic translation θ is a monotone increasing function, the optimal solution(s) of the following optimization model (8) is that of model (7):
In order to solve model (8) , considering that the cardinalities of sets 
Model (10) can be solved by the existing mathematical optimization software. According to multiple-objective programming theory, the optimal solution of model (10) is the efficient solution of model (9) . Then the matching alternative can be obtained based on the obtained optimal solution.
In sum, an algorithm is developed to solve the two-sided matching problem with multi-granularity uncertain linguistic terms as follows:
Step Step 2. Built the multiple-objective optimization model (7) based on multi-granularity 2-tuple matrixes A L and B L by Eq. (4).
Step 3. Transform model (7) into model (8).
Step 4. Transform model (8) into model (9) by using the normalization method and the linear weighted method.
Step 5. Transform model (9) into model (10) by using the linear weighted method.
Step 6. Obtain the matching alternative by solving model (10).
The Example
The agricultural innovation intermediary in high-tech zone of Nanchang plans to make agricultural knowledge matchings between end-users of agricultural entrepreneurs (demand side) and producers of agricultural R&D and KIBS (supply side 
To determine the reasonable matching alternative, a brief description of the matching process is given below. Firstly, by Eqs. (5) and (6), multi-granularity uncertain linguistic term matrixes 4 6 [ ] 
